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A transparent reflective liquid crystal display device 
(LCD) is provided that is adaptive for improving a 
light efficiency and color purity. In the device, a first 
circular polarizer transmits circular-polarized light 
having a first direction input from the backlight unit 
while reflecting circular-polarized light having a 
second direction contrary to the first direction. A 
second circular polarizer is arranged in opposition to 
the first circular polarizer to transmit the circular- 
polarized light having the second direction while 
reflecting the circular-polarized light having the first 
direction. A circular-polarizing color filter is provided 
at one side of the second circular polarizer to extract 
circular-polarized light of a specific visible light 
wavelength band in the circular-polarized light 
having the first direction.; A reflecting member is 
arranged in opposition to the second circular 
polarizer to reflect external light, and has a hole 
formed in opposition to the circular-polarizing color 
filter to transmit the circular-polarized light having 
the specific visible light wavelength band via the 
hole. An absorptive color filter and a CLC color filter 
may be used in the LCD to improve color purity. 
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711 ^^1=1 <^ ^12 ^^Al^a]- ol-^e-l Hj-^o^ ^^^^ "SlAVAl 71 7l ;^12 ^^^^zl-, ;Hl2 € 
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<^1 ^^^^<H 71- Al^ Ifl ^-S\}.\f\7\ ^^>*^7ll# ^HltlrT^. 
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sE! O <j^^ru 7 I -7 O 5: .r^: |i 7 I 

O ■ 7 ! 1 — • ! -cz. — ■■- ! ^ ! O * !! •' ! 

^ ^Tg o. ofl ^A] Oil ^^1, ^S:^^ ^b^>^ ^tt 

•^b:!:^ ^fllE.^^:: (Active Matrix) ^^^j"^^ '^^^S.^l :^:^>^^i ^^^^^^xj^^e-KThin Film Transistor : 

(Television) ^^(Lap-Top)^ ^-^-t-] (Personal Computer) S-i^t-j^A] ^> 

o]^]^ <^:^jK^]^^y:\^ A}^^A:,X}7} o}^y] v^^o]] ^^o] ^A^l-7ll ^r}, oij ^g^A] ^ ^^o^l icfe} ^2]-^ oZ^- 

1# #Bfl^ ^b^}^ '^^jS^Hl-^l^ <^^^(106)<=>1 ^^71^(108) 5^ i3fl 1^71 ^(104)^, ^^7l^ 

(108)^ ^f^i^l^ X/4^(109) 1^ ^^^(110)21-, ^^71^(108)^ ^^^(106) a><^1<^1 M^^l^l^^^^ ^ 

^-1 €^-1(107)^, yfl^7l^(104)^ ^f^^^ V4^(103) ^ S^*(102)^, i3ll^7l ^(104)^ ^^^^(106) ^} 

o]o]] ^^1^1^ i&A>*(105)* ^wltt^. i&A>*(105)^l^ ft^ ^7l^ *(105a)<^l ^a^^^. ^^^^ 

^ s^^d 10)^1 ^^11 igft^ ^, x/4^(io9) ^1 ^^11 ^^^^^ ififtsi^ ^^-i^^ido?)^ 

^^(106)# ^^^H ia:-^>*(105)<=^l ^-^>«i^. <^1^7ll ifl:A>^(l 05)^^1 ^-^>« ^^^^ ^^S^M S^l^ 

^^^^^3^1-711 ol nfl,^^^ €^^€tKl07)^^^J iil-^^J-rfl^^ 7M :f-5zl-Al 7I Jn4^ ^1 ^^^^] 

# M-T>|xl ^5|<^l:^-fr^(101)^^^Bl ^JA}^^ S^*(102)<^1 ^^11 

^^^^^ ^^5] JI X/4 ^(103)^1 ^^11 ^€^J^^ ^11^71 ^(104)# W-^M ^M}^(105)^] 

<y Aisle}. ol^Tll tifl5|olE^^(ioi)o_^^H;| tf^A}^(i05)^l ^d^}^ ^A}^(105)^ *(105a)* ^^-^ 

#5fl^ :f-3zl- ti}A>^ <^^^SaH1-^1^ tifl^ol E^i^JdOl) o.^^b1 :2iA}^^ ^ol tiflig7l^^^ A^^ ^^*(102) 
^^-ti^l ^ ^^^1 $1^. ^7lA-l, ^^^(102)^1 ^^^^^ tee^^ 55% €^^(102)^ 

^ ^ ^^^<^1 ^bA}^(i05)^] *(105a)* ^Al^g ^^S^l-Tll ^cf. <^1 4(105a)# 

;^1 Sji i&A>^(i05)^lA-l ifl:A>£lol ^^|^]-^ «:A>^^ ^^^^^7} w}^ ^>^^1a-1 a]^ ^^^(102)^1 ^gA>5l 

H-^ cfl^-^^-l ^bA>3g-cl Al^ ^^^(102)^lA-l ^^^C}. ^-S^A-l, :f-32l-^ SAl^V^ ^-f ^1 ^J]5}ol 

M>^^(ioi)^-^^Bl ^ ^ ^^1 ^-?-^<^l SAi^jo^ ^l-g-sis-^ ^S:^<^1 y^^-^ ^ ^l<='ll g^T^f. f^efl^ ^ 

^ *A}^ ^^^^Al;^J-^l^ T^^^vi^^ ^7l ^Bl^^^l^ol o|c}. 

^5}A-i, ^ o. ^j^^oif Afl^:£^ *t ^^>^ '^fl^^^Ai^v^l^ ;^l^^oil $x^. 

»-\* -*^! 
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^a^^s)- tfli^ElTll ^^)5H ^12 «j-1!=o:| o>-|-s^ wj-^to] ^jg^^ $1 

^12 ^12 <a^<^l ^^^5l<i1 HJ-^S^ S.;^ 7l-Al^ cfl^o^ B)-^* ir 

-¥^#^1-71 yHl2 ^^^1:2]- izfligEl^ll '^^-]^'^ o>-i-&| 

H] t!:Ti|-. 

o] ^^^^SJfBj ^J-^^ ^d^^-S.^ 1^^*1-71 ^Itt x/4^!:2]-, sqjf^s:) ^b^^^oiia] 

^tt H>^m-¥-^M, ^*=T"-¥-^fl, 'Sr^V^-^-^ll ^ ^*el-<^ ^ 

^Tfl € ^ . 

^^(Cholesteric LC : o]^} "CLC'et- ^) «^*(2,3)# ^Hltt^. a]el-<^lS-a-^(l)^ JEaIbI-;^! ^ 

S. ^ E^Jfi: -f-^S ^^^51^^, ia-A>*(la)<'l ^^l^lcf. i?]:^}*(4)o11^r t(4a)<il CLC ^"f^ 

(2)^ x>^°ll7fl ^A>£l^ ^^^^ ^1^^ al:^M?l^ Hl-ig, 21-^^3^ ^s^-X]^]^ tF^f. 'fitflS, ^12 

CLC ^^^(3)^ 7>A]o1l7ll <?lA}E:ii^ ^if]^ l&^4'^l7l^ HI'S, -f^^a^ T^3|-^l7lir '^^^ ftc}. «1 ^12 

CLC 3a^^(3)°11fe 'a:^W4)^ *(4a)3f tfl^slfe CLC ^e-l^E--l(3a)7l- 

tfl^s:| ^^^^^ a*!-^!::!-. <^l&l«t ^-^-l CLC ^^*(2)<^1 ^^S. °^^}^^ m CLC «^^(2)<^1^-1 -f^^^-g: 
u]:A>5i|ji ^l-^jg^^ 3a^s.>g^ -^^Itt ^11 ^12 CLC €^*(3) ^-^^ n-^fslr}. CLC ^^^(2)^] ^J:^}^ -f € 
^^c. an ei.olE^ 1,1(1)51 H}-A>:g:(la)<^) ^sfl ^F^^^^S. ^1 1 CLC ^^^(2)^S. <y^>€i:^. <^1^7fl «1:A>^^ 

ifi^sjo^ CLC ^^^(2)* ^sfttT^. CLC ^^*(2)# ^aftt CLC ^ei^^KSa) ^y^l-slfe 

^-gr^^^ *^'^fl'5^^^^(<^l#«-'a, ^^J] 7fAl^)T?> CLC liel^B|(3a)» ^c^-. CLC ^e^^i^KSa) <=1^^ 

^12 CLC ^^^(3)<^1 "d^l-^fe CLC ^^^(2) ^^}^ ^, CLC S^*(2)i ^sfsH aflel- 

ojE-^^CDSl H}-A>:g:( la) 011^1 -f ^t!: CLC ^^*(2)oll -ar^VElol ajel-ol 

51 H>A}^(la)o11 e^sfl 2f^5a^-2.S ig^M CLC 33^^(2)^ ^l^Tll ^12 CLC ?l:t*(3)-2.SJf 

B) sj-^^a^-gr CLC ^^3&(2)^ ^sf^t ^f-^. '?]:^>*(la)3l- CLC €^*(2) a>o1o11a1 hj^^ o.^ 

^, 2f^3a^-^S ififl:El<H CLC ^e^€E:1(3a)<=11 °gA}Elr}. nfBl-A-] , aflel-cl s-f^^ (1) ^.^Jf t) ig-Aj^ ^s] cfl 

^^<^1 CLC €ei^El(3a)# 71-^1 5§-cfl^(<^l# s-iS, 7l-Al^)£l ^^f^j-yl r^&oi) h>a}^(4)s1 ^ 

(4a)# ^-8: 2|-^^^j2.S-A1 aj^(R), i^^(G) ^ ^^(B) ^ o]h^ ^ SAjig ^oi] i4e1-i4711 ^ 

E 3-8: ^ ^^^^ ;^12 o^loii rc[-= bJa}^ 'Sfl^aAl;^^l# uj-Bl-'aiiF. 
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(14)s1- a-Hel-olE^i^Jdi) AHofl ^^15)^ y^fll ^ ;^12 CLC €^^(12,13)* ^*^^(14)^ ;^l-il<^l7fl "^^^l^] 

^ %^ ^^^-^ ^-^-l ^SfEl^r *(14a)<il CLC €e^€EKl5)^r 7}^]^^'5iS] 

# #'3, 7l-Al^)n]:^ HiAlAlT-lir tt^ . ^^-^T^f^C 14)^ *(14a)<^l tfl^el-ir *(15a)<il ^^^^cf. ajet-ojE o. 
^(11)^ ^■1'a<=11^ i?]:^>3a-(iia)ol M^l^lcf. CLC ^^^!:(12)^ xl-Alo^lTfl >?]a}e1^ -f ^"^4: ^J:^^}^]^]^ ^J: 

^5i|-Al5?lir '^^-4 «tcf. ojS} al:i:flS-. ^12 CLC ^^*(13)^ ^>^<^1;^1 ^A>5l^ ^f^jg^ 
u>^_ -f ^^a^ <^%^ tti^. o] ;^12 CLC «^*(13)<^1^ ^^^€-(14)^ ^(14a)3]- tfl^ 

^^)<=11 CLC ^d^]^mi3a)7} ^A^=li4. 

£ 321- Jf-Bf H}:A>^ '5!^^jaAl^-^Vxl^ laiel-olE-o,^^ ^Jf^# ^l-g-^l-c^ ^sfS-SS]- iiJ:^}S-^S- W^^l 

^2^2.31 <=>ll $i<HA^, iale[-olE4>-.3^(ii)_o l}-^Si£lir ^11 CLC 5a^^(i2)°11 z)-:eS- <aA}£]ig ^11 CLC 53 

^*(12)<^lA-l -o-^^^^ H1:A>E| ji ^^B-^^^ -^^Itt ^11 ^12 CLC €^^(13) ^^i^-^r}-, CLC S 

^^(12)<=11 Sisll H}-A}El -f^Tg^o. Bfle}olE_f>. 1,1(11)0^ H}A}^(lla)<=11 Slf^^^^S. v^^^o] xfll CLC 

(12)^S. ol^Tll o>A}^o] ^l-^^^o.^ ^^]-7l nfl^'^l «-fle|-olE^^(ll)o.^«-Bl ^V^^El 21-^^ 

-T-€€^ tfl-!f^<^l i€*£lc>1 CLC €^^(12)# ^sfftc}. CLC €^*(12)^ ^s]-*!: 

^ ^, CLC lie^^tl(13a) ^^JL <i]A>5lir 7fAl ^tf|<3^ (o^]^ s-c^^ 7}^]^M CLC li € ( 1 3a)« 

sl-Tfl ^1^. CLC ^5l^Bl(13a) <il-2ls^ :^]2 CLC €^^(13)<^1 "y^V^lfe 2l-€€^-er ^^H CLC ^^^(12)* -f-^f*!: r}^, 
'?>-^>3a;(iia)3|- CLC ^^^(12) A>ol<:^lAl H>4^ o.^ H}-A>=1 Jf, o.^ ^gslrSl'H CLC €^1^1^ 

(13a)<^l 1^^]-^T=f. iil-el-^i, -a^el-olE o.v^(ii)o.^H.t) wt-^^^ cfl-^^oi /VAl^cfl^o] ^i|io.^CLC ^el^t-) 
(13a)# ^3)-^>7l nfl^oil ^*^^(i4) cLC ^d^M^](l5)i^ t(14a.l5a)^ sl-^ja^^S-A-l ^^dR), ^ 

«>A}£:£oil $ji<HA-l, S^Jf^ol CLC €^^^^ti(15)°11 7l-Al^ cfloa <:>^1# s-o^ ^^(R), ^^J](G) ai^r ^^•'Jj(B) 

£ 4fe ^ "S-^S] ^13 ^Al<^loil nj-s. H>A}^ '^ij^^aAl^t^ls. Ul-Ef'^t^. 

£ 4# ^ ^^<=^] ttj-S. J= a!f tft-A}^ 6B:^J^Al:^V^1i- -aj7g(26)6l ^'^71^(28) ^ Hfl 7] ^(25)2K 

71^(28)5^ ^H) ^f^£l^X/4^(29) ^ ^^^(30)31-. 7] ^(28)31- '^5^^(26) -a^l^lfe^T^^ ^ei 

€^■1(27)^1-, i3fl'a7M(25)Sl ^1^2)- wflia -y-^l ^ ^12 CLC €^3i!:(22,23)3)-, ^ll CLC ^^^i22)S^ 

o>efloi] ^A]£]ir aie1-<^lS-fr^(21)# ^Hlftcf. ^i'a7l^^sl ^^*(30)"& ^-f-^* ^^^(Psl- S^l-)^ 
a '2!j^^(26)<^l "iJ^l-El^ ^^^^ ^<^1fe ^^1- 1^1^. X/4^(29)-& «%^(30)-^S-^Bl <yA>5l 

O.S. w^^. ssi€t-)(27)fe ^'a7m(28)# ^-s-sM 'y^isi^ ^, 71-A1 ^ ^i-^j-^ 7}^]^ ^ 

sfAl^sf o>-|-s^ n 71-xli^ *^ftc}. IE ft, 1^^^ €£^^T^i(27)ir 7>a1 ^ sf-^^j-^ 7l-xltt| 0-11:^^(26) 

* ^-fr^M 'y^l-slfe 131:^1-^* ^2fAl7l7ll ^c}. Hl:Al-^(24)-ar 'S^^J(26) ^12 CLC ^^^(23)* ^-^^V'^ ^^a} 
E]^ ^4: a]:-^}Al 7l 711 «>1 «}-A>:a:(24)oll flu's 7l^(25)-^S-^Bl <yA}E]ir oVy§ ^j^S. <a-^^I-7l ^ * 
(24a)<il ^12 CLC ^^^(23)^: flfl'a7l^(25)# '^^^Hfe ^^^^ ^i^l- ^t^M^l^ v^^, -f 

^ 'a-^}?b(24) ^J^S. ^3)-Al?l^ ^1-^ ftT^. CLC €^*(23)<^1^ a}->^}^(24)sl *(24a)''11 tfl 

^s-)-^ ^^1<=11 CLC ^d^m^](23a)7} ^a^eIt:}. CLC « (23a)ir flfl'a7l 3a:(25)-i- ^-fi-^H 'y^fisl^ ^F^^S^ ^ ^ 
7l-Al^^^^ ^* H>A}*(24)^ *(24a) ^-^S. 'ii'^^-?]] sjcf. CLC S^*(22)^ Bfle[-c>lH-fr^(21)-^^-¥- 
H-i <?^A}£lir i&-^>Al7lir HI'S, 21-^53^ ^l^i^ uB'S7l^(25) ^2fAl?lr}. Bflel-clM-ify(21)-& 

5^ o1:A]-^(21a) ^J^S. ^^^Sjc^l a^^^* ^^'^5^1-'^ ^ a^^^* ^11 CLC ^^*(22)<^1 'U^}7^]n>{] €cf. 

:£ 45^- j=3f H>A}^ oil H Ai ^aq-s3i<^l si-^^i, aflei-oiE-o.^jj(2i)o.^jf E-j iJ-^^sji? tiu clc 

(22)* ^sJ-^l-'S-^i -S.^ 1^*1- JL ;^12 CLC ^^^(23)3)- ^^o^^^'^(21) Aj-oloilA] 2]-^^^^ 

CLC €B^€ti(23a) ^f^^>7ll sirl-. ol^^fl ^B|(23a)<=11 ^^=1 -^^^^ 7t-Al sf^jQ^^ ^4=- a^A}^ 

(24)^ *(24a)* l-sftt^. ^^J(26), ^-t^^ ^e--1^t)(27), ^"371^(28), X/4^(29) ^ ^^^(30)# ^xH^S- 
^sfsl-c.^ S.^]yS. 14^14711 ^14. 
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^^^^ ^!:-^>3a:(24) ^><^l^i «}A>5l<H ^^1 ^d^]^m27m W-^^ 4^, ^'^71^(28), X/4^(29) ^ 

^^^(30)^ ^3f^l-<^ fill's ^i-<^l i4Efi47ll =lcf. 

y]^i38)^ ^^2]feX/4*(39) ^ €^^(40)54, wflig 71^(35)^1 Hflig Jf^^lfe ^ 

^12 CLC 5a^3a:(32,33)2f, °fl 7^(37)4 ^12 CLC 5a:t*(33) a}o1<^1 ^%}^\^ :f *^=|.(34) ^ 13-=^ CLC '^.^MmSGa) 
s}, CLC S&]€E.-](36a)2} ^^^^-(34) ^ ^12 CLC S&]€e.-](33)# ^^^^Ife ^% CLC S&l€E-l(36b) 

^, ^11 CLC ^^^(32)^ <^>5floll ^^12]^ a^el-ol E o-T-^Ol)^ ^Hlt!:i=f. -^1^ ^^^(40)^ ^^^^ ^i^^o.^ 
ia?l:B:l-7l) sqcc], X/4^(39)^ €^^(40)^SJfB-1i=q -S^i^^r ^53^:5.^ ifi^th^f '^}^^^ ^'S.y]^(38)% ^-fi-^H 
<yA>£l^ €^3a:(40)^ ^^tt 71-^1 -^^^^^ ^^r^^l-Tll -gT^. CLC ^e-i^ t^(36a) 

-8: ^^^(37)^ ^-B-*l-<^ ^t]^>5l^ i^fl'^^sl «}-A>Al^r^. 4#CLC €e1€ti(36b)^ flfl'a7l*(35)# 

^-fr^M ^J^}5lir^^J ^^(37) ^-^^ ^sfA] 3f o}^e-l ^^(37)#^-^^M 

71-Al :f cfl «}-A>Al^T::f. :^*:^^(34)o. ^LC ^el^^iCSGa) ^ ^12 CLC ^^3a:(33) o.sJfEl oi^^^ 

^T"*l-7ll Eli^. ^12 CLC ^^*(33)^r wfl'a7M(35)# ^-fr^V'^^ ^d^>sl^ -f €^3^-1: i^-^M^lir ^^^y] 

*(35)* ^-^^H 'a^>5l^ ■^SfAlT'lTll ^Cj-. ^11 CLC €^*(32)-8r «fl5l-<^l E^^(31)o.^a.E-) <aA>E)^ 

Hl^M^li^ aflE^ojE O-vJOD^^tLE^ °gA>E]i^-f4]^^^ ^SfAl^lTll Sir}. Bfl e^c] E -O-v^J (3 1)^ 

^ Hl:A>:a:(31a) -^-S-S. ^^^slo^j -s^^^^ ^ CLC €^^(32)<^1 '^^MT'lTfl ^cf. 

£ 5^ W-^ H>A>^ oi}^j^Al:^j-^ls:| :f-3l-£iLoil olo]A], Bj^s^o] ^0.^(31) o^s.^^ ^^S^~r ^1 1 CLC ^a^* 
(32)3)- afle).olE o.^J^(3l)o] u]:A>:a:(3ia)<^l fi^slj S.-^ -f^^^o.^ ^^rEl-H ^12 CLC €^^(33)3)- 4* CLC S^I^B] 
(36b)°11 '^^^l^lr}. ;^12 CLC 5a^3i!:(33)oil >yA}=l -0-^5a:t-^ ^12 CLC ^3^^(33)2} aBe:!-©! e-o.i^(3i)o^ «1:Al-:^(31a) 
A>oloi]A-1 Hl:A>£lo^ ^^ CLC ^e-1€t)(36b)<^l ^^^j^.^ "a^}^!:}. 

«]:A>s.JLoii oj^o]x], ^^y]^(38)^ ^-^^}^ ^Jf^ ^, 7l-Al:t 3|-^> cfl^s] CLC €e-1^e-j(36a)i^ 

CLC €e1€Bl(36b)'='Il s^Brfl H>A}E)tH ^aIi^ ^^'^ 7}^]%^S. M-Bl-i^Tfl ^rf. Hi's, CLC ^el^t^ 

(36a)S} CLC €5^^H,-l(36b)°ll <yA>El $]if-% ^, -^-^S^sl- ^s^V^ 71-aI^ cfl<s3 ^is^fi^ sJ-^V 

£ 6^ ^sel-ig, ^ 1}-^<=11 a]-^ H}A>^ dH^^j^Al^^v^ji^ <aj7§(47)<5l ^"U^ ^1 '371^(48) ^ wfl 1371^(45)3)-, 
y]^(48)S] ^S.'S. 'S-'Hl ^^5)^ \/4^(49) ^ ^^^(50)3)-, nil "a 71^(45)^ ^las)- wfl'S -^Hl ^ 
^12 CLC ^"f^UZASr^, ^7^(47)2} ^12 CLC «^*(43) Alojoil 5lir ^1^^*(44) ^ CLC €e^€B)(46a) 
s}, CLC ^e1€tK46a) ^^^5)^ €^1 €ti(46c)S)-. €bK46c)s} ^^^^(44) ^ ^12 CLC 

^e^^E^(43)# ^^15]^ 4# CLC ^ae^^E^(46b)5il-, CLC Ja^*(42)S] o}z^c,]] 

(41) ^ ^Hlttr}. ^^:g-(50)°, 2]-!f^^ ^afis^Ml £|cl, X/4^(49)^ ^^^(50)^5.-?- Bl^e) 
Ai^^^ ^^^jos ^^^2} o>^e) ^'371^(48)^ "y^>^^ ^^^J^S. CLC 
€e-1€ti(46a)^ °J]7j(47)# ^-fi-^M "y^lsl^ y}^]%^^^ '&^A^^ 1^^^ ^e^€i^i(46c)fe 4# 
CLC Sel€H.-)(46b)^-¥-B] -yAlH)^ s-;^ 7)-^!^ jil-;^ cfl^^^ cl S<^1^ ^1:* f}:^^. ^% CLC S 

S^^Bl(46b)ir Hflig7m(45)^ ^-fi-^W °d^>El^ 7l-Al:ttfl<S^S-l ^5gig-^ °-!l7^(47) ^p-3|-Al^3)- d>^e-) 

^^(47)* ^-fi-^M "y^l^lir 7}A]%t^o^$] ^^^4 «>A}Al^r}. ^*.=^^(44)^ c]-^ CLC ^i^]^m46a) ^ ^12 
CLC €^*(43)^S-^B| <aA>E|^ ^T^^Ml ^cf. ^12 CLC ^^^(43)-^: flfl'a7l:&(45)^ ^-fr^l-<^ <y>^}5)fe -^-^ 
«>^>^l7lir 131)1^71 ^(45)-!: 'i]-^>5l^ ^^S^-l: W-^^]^]y\] €^4. ^1 1 CLC ^^^U2)^ lajej-oie 

-a-^(41)^S.^B) <yA>E]^ ^A>Al?l^ a]5}olE 0.^(41) 0.^«.E| <aAl-E]fe -f ^^fA] ?) ^ 

r}. afle|-olE^v^(41)o. aiH^ ^ H}-A>^(41a) -f-^S t^^^eI"^ bjia]^^^ ^t^Jsl-o^ rz. bAaij^^ clC 

(42) ^1 <yAl-Al7l7fl ^c}. 

:£ 63} ^-gr ^^}^ °-^y§s.^]^^^]^ ^ 'tbA}a.:£sl s. 5^ ^€^-5.^ -y-'Mlf!: 
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£ 7a ^ £ 7b^ ^ Ik^s] ;^16 ^Alo^joU n}-^ :f-2f hVa}^ ob ^a] xi- # i-fEf^flc]-. :e 7a ^ 5^ 7b'^l ^<^a-1, ?l"?]-<il 
o]7l-£l^l xifl a^H'-Efl^ i^'Srel 3l-<ilS(Normally White) S-Eis^ :f-3f hVa}^ ^^■'^t^. 

(53)^, ^i'a 71^(59)^ ^i-<^i V4^(60) ^ s^^(6i)3]-, nii'a7i:e:(53)s^ ^-asf uflig ^i-ofl z]-z]- 

Jf 3|-5]ir ^12 X/i^iBi) ^ CLC 5a^*(52)2^-, ofl^J(58)3f X|l2 X/43a:(54) A}oloil a}A}:^(55), ^fl-^^f^ 

(56) ^ ^if^ CLC €B^€E-l(57a)i^. ^^12 A,/4*(54). «}-a>^(55) ^ ^^=T^f'(56)# ^-f-s^l-o^ ^^^s^^ CLC ^ 
&-1^t1(57b)# ^ultti^. -^i^ ^^^(61)^ ^^^^S ^W^^l ^11 X/4^(60)-8r ^^^(61) 

-^SJf ^^^^-g. 1:^^*1-3!} ^1^71 ^(59)# ^-n-s-l-c^ -^aI-e:)^ ^^^^ ^^^^^ eJ 

T^. '5^^(58)-ar it€, h/2€ <^i^ €7^^^ <^1^<^^ Xi^l^. <^1^1- ir 7l-^sH ^^^f7l^ ftt:}. CLC ^e-i^Bj 

(52)^ «-fle|-olJ=-iV^(51)o.s«-t| °gA>E|ir 2f€5a^^ ^3fA]7'lir HI'S, a^^^o] E_fj.v^(51) o.^Jf B| <i^A>£]i^ ^4a:t 

* ^v}. X./4^{54:)^ n^y]^i53)-i: ^■^^■'=^ ^^^}^^ ^^^^S. ifift^fir ^tt"* ^t:}. ^ 

^ ^^>^(55)<^1^ 42 X/4*(54)-$-S^Bl <yA>E)^ -S^^<^1 ^2^-2:1^ t#<^l 1:}=^^ ^^^2]c>l, ^12 X/4^(54)^S.Jf B] 
€5a^# °-!^^J(58) ^-^S. Jf-sf Al^rf. :^*^^(56)^ ci-f. cLC ^d^]^^K57a)sL^^] "ii^}^^ ^^^^ 
^1-* tti^. ^*=7^f'(56)'^lfe «]:^>*(55)^ ** "y^Vslfe CLC «&|^E.K57a) 

<?]:^fll- =^ «l:A}^(55)oil ^a^^ ^jq, ci]^i=£]7ll^ ^o] ^^^eIc:!-. ig^f^ CLC Ss-1^Bl(57a)^ °-S^J(58)^ 

^-^^M ■y^>5lfe ^ 7l-Al^ 7l-;^lfe '?1:A>Al7'lfe H>'a, ^ y]-;^! ^ 

^■1-T"=t(56) ^-^.S ^2l-Al5[li:}. 4^ CLC Se^€H^(57b)fe ;^12 X/4*(54). ^^*r ia:^}*(55) ^ ^*^f^(56)Sl t Ml 
°\] f^^l^]*! ufl'a7m(53)# ^-i^^V-^ '?J^>5lir 7}^•]% 3|-^ol-cfl^(-^lS 7}^]%)S] °Jj^J(58) ^-2. 

s =L 3h^(oii# s-ia, ^^ ^ 71-^1^)5^ ^^^^ ia-AM?irf. 

S 7a ^ 3^ 7bfe S^l'^Efl(White)2l- Hli^l-^Efl(Black)oll^-1 i4Bf'aT^, ^^-8: -^Jf^*^) <^l-§-slfe ^ 

A>a.s£l M-E^-iflji B-flB}ols-)V^(5i)-e.sJf t-l iJ-^St]^ ^<^l ^^j^-S- <^l-8-5l^ 

^2l-2.i^S Sl-^i-# a^lBTl-ir , «fle|-o)E-f^^(51)^SJfE:1 yJ--^SE^^r ^ ^, -E 7a^ ^^3f ^o] ^t-^Ja^t^^-l CLC € 
^*(52)* *3l-#<^ 4* CLC ^e1€H-K57b)<^l "yAl^cl-. <^1^7fl 4* CLC €ei€H-K57b)<^l "^a}^ ^ 
71-^1 =S-ti1"^(<^l« ^ig, 7l-A]if)£] sir^^^ 7\^\kr 7l-Al3§-i?>oi 4^ CLC le^€Bl(57b)# °J^^J(58)°11 ^d^} 

^Ic}. o] nfl, 'ai;^(58)<^l^ ^'y-'^l ?l7l-£l^l 4# CLC ^B) (57b)# ^sftt -fr^ltt 

^11 ^'a7l3a:(59)^ ^-fr^H XM^CGG)"^! ^y^}^!:^. X/4^(60)<^1 "Q^}^ ^^^^^ ^^ ^^^(61)^ ^^^f 

^<a^ wj-^^ A] >g^o.^ 1^^^ x:+^, ^^ €^*(6i)# a^l'S -^Hi i4Bi-\it|-. 

H]rA>a.j^^ S|-^J-* a^lsl-ir ^^^(61)* ^2f§l-cx| V4*(60)°11 <?]A>El A]5a:f^ All! V4*(60)°11 ^*fl 

21-^1 ^^-^S- ^^^cf. 21-^^^^ «^#A^* -fr^ltt ^fl «^^^(58)* ^-frsl-o^ CLC ^el^E.i(57a)=>11 "^a}^!^. 
^f-CLC Se^€B|(57a)°11 °gA}sl ^f-^Jfi^^^^d 71-a] :^te^(o^ll- ^^Jj 7>a1 :t)i?>oi CLC ^e^^t|(57a) 

^oHlA-l °^7g(58) S^o.3L «]:Al-E]B^, >ll-A>cfloa(a|l^ S-c^^ i=.Afl ul ^jAfl 7l-Al:^)S:i ^ *.^f.(56)oll A-] 

^14. - CLC ^e1^B|(57a)°ll ^§11 -arA]-^ 7l-Al^tfl^^ 21-^^ ^-8: -aj'SCSS) ^ ^'a7l^(59)# t^a] 

\/43&(60)°ll -yAlElcf. Alll X/4*(60)°11 9^^}^ ^J:^}^^ ^% €^*(61)^ ^'att «o^^^ ^15^:^0.^ 

^^J(58)°ll ^'^^'^] •y7>£lia, £ 7bSl- ^o] Alll A/4*(60)°11 sf^jQ^o.^ ^^f 'a!j^J(58)<='11 ^sfl 

5]<H ^^Vo] 180°a>fl7ll ^1=1-. ^tt, CLC ^^^(52)31- CLC €5-^€H--l(57b)S ^^l-^H ^^(58)<^1 <a^>^ ^«1-<='l 

CLC ^e1^H.K57a)-i: -f-^l-^H S.^ ^*t^€'(56)<^1 a] ^iil^cf. ^^(58)<H1 5^*11 -^-^^^^S. ^ft^ aje^- 
o_ x/43a:(60)°11 3a^?!:(61)^ ^i^is]^ AA^ >g^_o^ -ii^ ^ 

^*(61)* ^ §i7fl 

£ 8-gr ^ "A^A Ail 7 ^A]c^loi] n^-s H1:A>^ on a^ ^a] ^^-^l # ^Ef'^r}. 
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7M(79)S^ ^'-'Hl ^^5]^ X/4^(80) ^ -^d^ ^^*(81)3f, ^^(78)3f ^^7]^(i72) ^}<^]'^] ^^^1^ ^jl 

CLC €£^€^^(77), ^^T-#(76), -^^^ «]:-^>3a:(75), ^12 X/4:^i7A) ^12 CLC ^el^i^KTS)^]-. i3flta7l3a:(72)sl uflia 
■^1 CLC €^^(71)* ^Hl^i:^. ^^*(81)-gr ^^^^S. i^^r^l-^^l 5]^^, ^1 1 X/4^(80)^r 

^^^(81)-^S-^B|5q ^^^O-S- 1^^*1-3^- <^>^&l ^ '5l7l3a:(79)# ^-fr^><=^ "y^lslfe ^^^^ 

ig^r^Ml ^11 CLC €e-l^t)(77), =§-^=T"f'(76), h}^}^(75) ^ ^12 X/4*(74)<='11 ^ c-l-i-lr ft^^V^r *<^1 

^^^^nf. ^11 CLC ^e1:gEK77)^ '^^^^(78)^ ^-fr^l-<=>^ <a^>El^ ^ ^V^]^ cfl^s^ «}-a>a1?1ji =l S] 

S] 7}7.]^ ^-i- jg-*^f.(76) ^o.^ :^*=^f.(76)^ CLC ^ei€Ei(77)S^-Ei <=]A>E|i^ * 

'^a* aiAl-^(75)^ ;^12 CLC €5--l^H=)(73)S.-¥-E=) ^gAj-El^ %^ ^f-srl-o^ '^1^(78) ^-^S. 

^12 CLC -^e^€tl(73)fe flll'a7m(53)# ^-a-^l-<^ ■?]^>5l^ ^I-a]^ 3|-;^j-cfl<5i(o^l^ s-cg^ ^aA 7l-Al:t)$:| 
%^ '^^^(78) ^^S. ^3^^]9]JL n 2|-^(<^1# ^ 7}^]%)^ «]:A}Al^i:}. CLC S^*(71) 

^s^-s.:^^ 41-41-^ SAl^l-^ ;f , Bfle|-oiE 0.^5^(92) o.^«.E-) CLC €%*(71)'^1 -yAl-Ei s-^gHj-^o] ^^^ijl-ol ^ 

sf-s^lH ^^12 CLC ^^mm73)^] <i]A>Eli4. oj^lTfl >ql2 CLC (73)<^1 ^Ja>h1 ^jgsg- yj-A] ^tfl 34-;^^^ 

7l-xlir 7l-Al^n]:ol ^:^J(78) ^J^S. ^3^=1 cf. nfl, i 7aSl- ^o] °n:^J(78)<^l ^^^'^] ^^"^ ^12 CLC ^e-]^ 

E^(73)# ^s)-*]: -S^^-g: €^^-^^4- -fr^l^!: ^11 ^"371^(79)4- ^-^sj-c^ X/4*(80)<^1 <yA>^rf. x/4^(80)'=11 

oiA>Ei ^iigig-^ Ai^ ^^^(81)^ Ai4g^o.^ i^S-a T^^, ^^^(81)1: ^Aiig 

H>A>a.:^^ Sl-^* SAl^l-fe ;f -f , Al^ ^^^(81)* X/4^(80)<^1 ^A]-:g a1^^^ X/4^(80)<^1 ^sfl 

s-^j wj-^o] ^lia:t:5.S- iSS:=1t4. ^-l ^^3^^ ^^-^^.^^ -f^-^l ft ^fl 'S!j^d(78)lr ^-fi-^M ^1 1 CLC €h^€eK77)<^1 <y 
A>^t}. ^11 CLC €e^^El(77)<^l "^^AlEl ^^a^ ^ -^^J 7l-Al^ifl'5^i^Vol ^ji CLC €e^^Bl(77) ^oHjA-l ■sb^^(78) ^iLS 
H}-A>E]c^, ZL S]^ 3|-^J-i:fl^(o.jl# #1^, ^ 7l-Al^)S^ ^ *.^^(76)oi) A-^ ^^i^^cf. ^1 CLC ^e^^t) 
(77)o11 Hl:A}El 7>Al ^cfl -33 21-^53^^ ■5!^^^(78) ^ ?i'a7l*(79)-i- ^^1 ^11 A/4*(80)<^1 '?]A}El 

i:^. A,/4^(80)<^1 IJA}:^ H]:A>^-g: a|^ €^*(81)^ ^^^^ ^'U^ "cJ-^^ ai^^o.^ cf^, ^^^(81) 

^ ^sf^H SAl IS -^cJ-^ll M-E^-^+TiF. 

'^^(78)<^1 ^^o] ?l7l-£l^, ^ «-4el-olE^v^(92)o.^«.E| ^A^E]^ ^o] o^;g(78)°ll ^§11 ^^j:^] 180°«>fl7ll 

S.^ Al^ €^^(81)^1 t^M. 71-^1^ ^^-^A^^S- -^^ ^^^(81)°11 'y-^}5l<^ HliA]^l-Efl7l- =1 

£ 9^ ^Sel-ig, ^ 1}-^<=11 ix]-^ HVA}^ 6H:^J^Al;^v^li=^ <ajAj(88)ol :?i'a7M(89) ^ Hll'a7M(83)3f, 

y]^(89)S] ^S.'S. ^Hl ^11 X/4^(90) ^ -^i^ ^^*(91)2f, ^^(98)3f i3fl'a7l:g:(83) Afll 

CLC €B^€Ei(87), ^^^^^-(86), H}A>3a:(85) ^ Afl2 X/4*(84)2l-. ?^]2 X/4^(84)'^] CLC Se^^E] 

(84a)s]-, i3ll'a7l^(83)^ Aj-o^i :^aVE]^ CLC €^^(82)# ^Hltti^. -^^ ^^*(91)^ ^^^^S. 
^^^1-711 £)cc|, X/4^(90)^ ia^*(91)-^S.Jf E-l^-l ^l^a^-ir igSl^^sl- '^}^^] ^'S.y]^i89)4: ^tt 

"i]^>5^^ ^^^SLS. 1^^*1-711 Afll CLC ^e1€E-l(87). ^^=^-f^(86X ^^*r «>^>*(85)^1 (>]^^ 

^^^fe ^^^slol, ^1 cfl*£l7fl^ A]12 X/4^(84)'^l ^12 CLC €e-|€t-)(84a)7> ^a^^c}. Afll CLC ^el^t-) 

(87)^r °-!^^^(88)# ^-fi-^M "i^^lSl^ «5a^ 7}^]% ^'^^ Hl:A}Al 7ljl ZlSi]S] 7l-Al ^4: 

^(86) ^f-sfAl^lcf. ^*.^^(86)^ Alli CLC €&)€h=)(87)^-¥-E:1 "iJAl-E]^ *=T"^l-fe ^1:* tb^f. "H^} 

*(85)-gr ^12 CLC €s1€EK84a)S.Jf E:] "^^Al^lir "^^^(88) ^^S. a] r}. .^12 CLC ^e^^E-] 

(84a)^ yfl'a7l^(83)# ^-^^M "y-^l^l^ 71-AlJg- s|-,xj-tfl<^(<^l# s-c^^ 7l-Al^)^ °J?^J(88) ^^S. 

^3l-Al?lj7 n sl-^^(<^lS ^^ ^ 71-Al^)^ «>^>Al?li=1-. CLC €^*(82)^ afle|-<^lH-fr^(93) 

41-AJ-# SAl§)-i^ , Bfle|-olE-f=. (93)0.^^.^-1 cLC ^^*(82)<=11 '?^a}e1 ^^:tn>ol ^ 

sf£l*l Afl2 CLC ^e1€E-l(84a)<^l 'y^>^cf. ^]^7\] a)12 CLC ^el^E-)(84a)<^l "ilA]-^ ^ 7l-Al^te^^ sj-^ 

* 7l-;^lfe 7l-Al^i?T-6l o!j^(88) ^-^S o] ttfl, oB^gCBS)'^! ^<a-<^l ?l7l-El^l ^-e-ia CLC €5l€E:l(84a)» 
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W?!: €«^-ar -S-^lf!: ^11 ^'S^mcsg)* ^-fr^l-'^ X/4:&(90)°11 '=gA>^T:f. ^1 1 X/4:&(90)°11 "iJ^m ^ 

¥1^^ €^^(91)21 ^^3)- wj-^s^ ^^^^^ i^ft^l ^^F^, €^^(91)^ S.^]^ -a-oll ul-E}- 

H}-A>a.:^^ Sl-4'-# S^ls^l-fe ^-f , ^^*(91)# -f-sfsl-o^ A/4^(90)°11 "iJAl-^i ^^^^ ^11 A/4^(90)°11 s^sfl 

igftElTil-. ol ^^^^ ^^s-A^^ ^fl ^^J(88)^ ^-fr*l-c>i ^11 CLC €e-ME--1(87)<^l 

A>^^. ^11 CLC €e^€TN(87)<^l <aA>=l "f^ 7M^tfl?55i^Vol ^ji CLC €^^€1^(87) ^Ml^i 'S!j^^(88) 

H>A>5]n^, rL Si]$] 3|-^i:fl^(oil# ^-a, ^ ^*.^^(86)o1)A-1 ^^i^^cf. ^11 CLC ^i-]^^ 

(87)o11 S]sll -^^d 7l-Al:ti:fl?!3e:| ^3g:t-^ ■s!J^J(88) ^ ^ 7] 3a:(89) ^-f}-^><^ ^11 X/43a:(90)<^l "^Alslrf. 

^11 X/45&(90)°11 1JA>^ ^}:^}^-& ^^3a:(9l)S^ -1-"^^!: ^^^^^ ifi^:^ tf-g-, €^^(91)# 

■2^^^(88)011 ^"^-ol ?l7l-£|'a, s^:^^ ^ B^e|.olE^i^(93)o.^H.E-| ^MjE]^ ^o] ofl;g(88)°11 ^sfl ^^j-ol i80°Hl-fl>ll 

^. 

£ 10-^ ^ ^^<^] u^^:^s]- u1:A>^ oB7^^Al;^j-A)ir <a]'g(117)<il ^^dH ^"371^(118) ^ i3fl'a7M( 112)31-, 

^'a7l:^:(118)-e1 -^i-"^! ^#Elfe ^11 X/4^(119) ^ ^^*(120)3f, °-^^ai7)^ ^^7]^ai2) 

CLC €eMBl(ll6a). ^^^f^(115), ^J:^}^ai4) ^ ^12 X/4*(113)3l-, CLC ^©1 €^-1 (116a), 
=1^^(115), Hl:A>^(114) ^ ;^12X/4^(113)# ^-f-^Vfe *<^1 ^-^^^Ife 4* CLC ^el^tid 165)^1-, HfliS 71^(112) 
^ ufliS Aj-oil ^3}-£l^CLC ^^3a:(iii)^ ^HlfttF. 5a^3a:(120)^ -^^J -a^a^^S- ifl^s-l-Tll 51^1, ^^u 

X/4^!:(119)-& €^^!:(120):^i^^H--1^ ^^^^S. ^S^^^ '^}^^] ^'^71^(118)^ ^-n-^><=^ "iJAlslir 

Ai^^jo^ ^«:^l-7ll ^cf. CLC ^e1^E.-l(116a)fe 'aj=a(117)# ^-^sf-^ "^^Vsl^ ^ 71-^1^ 

cf|c4o] HlA]-/.! j7 n 7l-;^l^ ^*:^f.(115) si^^ :s3j|,^^^c| ^^^=t(115)^r CLC 

€E.Kll6a)S-¥-Bl "^AVsl^ «tcf. H}A}^(114)^r 4* CLC €e1€E.Kll6b)S-¥-E-i ^a}e|^ 

?!j^J(117) ^J^-S Ai^t:}. CLC ^e-I^EKllGb)^ HflcgymdlZ)^ "yAls^i^ s-^j 

71-^1^ st-^cfl's^c.^i^ s.<a, ^^ 7m^)^ ^^j(ii7) ^.^.^ n 2]s^ s)-;a-(<^i# #13, ^^^1^ ^ 

71-^1^)^1 «]:A>Al^i:1-. CLC ^^^CllD-ar «-flel-<^lH-B-^(94):e.S^B| <aA}E)^ ^ ^, wj-^^ 

^2f5lo^ 4^ CLC Se-l€E-1(116b)<^) <i^A]-^cf. oj^Tll 4# CLC S&1^B-)(116b)<^l "^a}^ ^ 7l-Al^tfl^ 

si 7l-;^l^ 7l-Ai^i?}-oi <aj7§(ii7) ^2f^T:+. 01 n, ^^^(117)<^1 ^'^-'^l ^!7l-El;^l CLC €e1€ 

t-1(116b)# *3l-*T: ^^^-^ ^^^^^-^ -n-^ltt ^11 ^1371 3a:(118)# ^-^^V'^ X/4*(119)<^1 <i]A>Eli4. 41 
(119)<H) 'yAl-:^ -a^^^ ^^^(120)51 -^"at!: ^^^^S. v^^^ t]-^, ^^^(120)# ^sfs]- 

^^}S.^S. SVii^-t- SAlsl-i^ ;f -f , Ai^l 33^^(120)1: ^^^-^j-o^ ;^li x/4^(119)'^l "Q^}^ ^i^g^g-c. x/4^(119)°11 
Slsfl s.;.^ v^9^s] ^l^a^o.^ *1 -fr-^l^t ^11 'aj^J(117)# ^-^-srl-o^ CLC ^e-j^tj 

(116a)<^l <aA}^ii|-. CLC €e1€E--i(116a)<^l "aA}^ ^ 7l-Al^tfl^i?l:ol CLC €e1€E--1(116a) -^Ml 

Ai °!j^^(117) '&A>5qTi^, ZL S]^ S^^^t^m^^ s.^, i^-Afl ^ ^^Afl /l-Al:^)^'^ ^*T^=t(l 15)°11 A^ ^^^^5] 

T^. CLC €5--l€El(116a)<^l «>A}^ s.:^^ yl-Al^tfl^s:! ^^^^ '2iJ^(117) "A ^'^71^(118)^ ^-fr^]-<=>^ cfA] 
A,/4*(119)<=11 "i^AlElcl-. ^11 X/4*(119)<^1 °gA>:g h}a>^^ a]^ 53^^(120)^ ^"S.^ «J-%1=^ A]3g:^o.^ 

^^^(120)^ aAjig -^Ml M-Efii+r^. 

■511 (117)011 xi<|>ol ^7l-Slta, :2lJf:t ^ ef^l S -^^ (94)^SJf E^ ^^^S^l^^ol °B7^(117)oll sfl o^Aj-o] 180°yl-^7l1 

^^:&(120)^ yj-^^l 7Mfe ^^s-A^^^ Al^ ^^:&(120)<^1 'y^}5l'=H H]aAl4VEfl7l. 

£ 11^ ^ ^^S1 ^UO-^Alc^loll U[^^3^ H>A>^ ^^SAHV^1# l4Bl-\flr1-. 
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£ 11-^ ^ iJ-^-^l ttl-^ W-^ ^^}^ "^^iS.^]^^^]^ "a]^J(127)<il ^"yH ^^y]^a28) ^ i3fl'a7l?!:(122)3!f, 

^^7]^a28)S] ^'-'Hl ^11 X/4^(129) ^ ^^*(130)3f, ■^^(127)3!^ n^y]^(122) ^><^1<^1 ^^5] 

^ CLC €e-1^Ei(126a). ^^=T-f'(125), «}-A>3a:(124) ^ ^12 X/4*(123)3f, ^*-^f.(i25), ^J:^}^a24) 
^ ^12 X/4^(123)^ 4# CLC ^e-l€t-)(126b)2f, 4# CLC ^&l€t-)(126b)°fl cfl^:El:£^ ^ 

* CLC €5l€-&l(126a) ^^^slfe €t|(126c)2}, flfliSyl 3a:(122)£l nflia ^o^l CLC 

(121)1: ^HltttiF. S^^(130)-& 5^Jf^# ^S^o-S ig^erl-Tl) £] ir| , ^1 1 V4^(129)-& S^*(130)-2- 
S-^B-js:] ^^^^ -^^^^S ^^r^sf ci}^el ^^7l^(128)# ^-n-^l-<^ SJ^Vs]^ -^^^^ ^^^^S ^ftsJ-Tll ^ 
cf. CLC €s^€E-i(126a)fe o]j:^^(127)* ^-^^fo^ <?]A>E|ir «^=S- ^ 7}^]% cflo^s] Jl n 

^^=^^(125) ^afAl^ltl-. ^*.^f.(i25)^ CLC ^e-1€Bl(126a)S-^Bl -yA>£lfe 

o^^v^ H}A}3&(124)^ 4* CLC Sei^HKl26b)S^E^ ^jA}^ir °-!^^J(127) 

^sfAl^ic}. CLC €e-l^Bl(126b)^ yfl'a7l^(122)# -yAj-E] 71-a1 :t ^^i-"^ 

-g^^^ 'aj^J(127) ji n 5l-;^J-(<^l» s.^^ ic.Ai} ^ 7}^]%)$] ^J:^}^]7^r}. 

*=t"^ €e^€ti(126c)^ CLC ee^€Bi(126b)SJf 'yA>£]ir ^ 3i|-^v t\]'^s] ^^i}^ ^^^l^l Jl n 

7Mfe *^^^Al^ o.^^ CLC €5l€E--)(126b)S-^E--) <iJA}£|^ fe-^lfe ^1-* ttcf. 

CLC ^^^(121)^ B-fl5^olE_f>-iji(95)o.^a.E^ -yAlslir ^ ^, ^i^^s] ^^^^d^ ^3]-a]9]^ ^1-^ t^rf. 

W-^S-^S. a^lsl-^ , Bfliq-ol E o.v^(95)c.^H.^ CLC ^^^(121)°11 <?]A>El ^:^j«]-%T=o] ^^^T?>ol 

:f- 345^0:1 CLC lis^€E-1(126b)<^l ■yA>Eli4. o]s^y]] cLC lie^ ^b] (I26b)<^l "?]a>=1 ^jgsg- 7^^^^^ 
Bl-^V* 71-^lfe 7l-Al^i?l-c:.l ^e-1^Bl(126c)# ^-fr^V"^ '5^^(127) ^^S. ^s^-^i^f. Kfl, '^5^(127)'^) ^1^<^1 

tl 71-21^1 ^j^ig 1^^^ €el^&|(126c)# -TT^]^ ^11 ?i'a7M(128)# ^-Tr^l-<=^ X/4^(129) 

-^1 "^^1-^14. ^11 A,/4^(129)<^1 '^^^}^ ^^^(130)5^ ^^3)- -^"atT: «<^*-el ^fift^ ^ 

^ 39^^(130)^ ^sf^H aA]ia Aj-oi] 14141^1^1-. 

a]-A>a.:£^ Sl-'S-^ a^lsl-^ ^-f , ^^:g:(130)# ^11 X/4*(119)<^1 °^^}^ X/4*(129)<^1 

^j-^J^ »1 ^^a^^ -^^1^ 4 ■^^§{127)^ ^-^^M CLC ^^l^B] 

(126a)<^l <aA}^cf. ^if^ CLC €e1€H--l(i26a)<^l ^d^}^ ^ 71-^1 ^te^Tjlo] cj^ CLC Se1€E-Kl26a) 

A-1 °!{7^(127) ^J^-S- l&AlsqB^, n Il|-^J-cfl^(o^l# ^^AlJ 7l-Al:t)5l ^^^*( 1 25) °ll A^ ^^^I'Ssl 

c}. CLC ^S-mmi26a)o\] ^sfl h>a}e1 b-:^^ y].^.]jgti\o^s] °-!^^J(127) "A ^-371^(129)* ^-fr*l-<^ 

X/4*(129)<^1 'aA>:giif. X/4*(129)<^1 "^^l^ ^^}^^ €^^(130)5^ ^^3f ^^^^S 

^^^(130)^ ^^^J-i^ SAjlg -^l-o]] l4E]-Ti+i:f. 

'a]^J(127)<=>ll ^i'^-'^l ll^l-El'g, s]if-% ^ «fle}<5iE_f^v^(95)o.^«.B| igJ-^Sslir ^-^l ^^(127)<^1 2]^ ^^^'^] 180°^^?]] 
s\s.S. ^^^(130)^ ^^sf cf^ 7Mir ^^^A^^S ^^:a:(130)<^l 'yA>£l<>| HlSAl^VBfly)- 

^■ir Al-g-^M ^34a-S «]:A>a.:£cilA^^ ^s^l- ^"d^l *}^e^ fl^^^ Se^^T^^S]- clc <='1-S-^1-'^ 
•a:^ Si# ^<^li=1-. n^el-^i, ^ ^^'g^ -S^fe 'g^-flA-ls^ 'S'g'^l 71711=1 ifl-g-^^ tt^^lfe ^o] ofqel- s-^ 

£ 2fe ^ "6^2] ;*)ll ^AHjoil rcl-e. ^sf h}-a>^ oH;^^Al;t^)# i4El-iflfe ^'fii'^l 
£ 3-& ^ "6^^ ^12 ^Alo^jofl tcl-s- ^s]. H]-A>^ 'aij^SAl^t^l^ ^El-i:ilfe ^'a:£<^lTi|-. 
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9^ ^ ^^^^ ^18 ^^Hl^^l tq-^ ^-^1^ '^^dS^l^i-^l^ ^^-£^1^4. 
£ 10^ ^ ^^^^ ^19 0^1 oil 4-^ ^^-^l^ M-Bl-Lfl^ 

1,11,21,31,41,51,92,93,94,95,101 : ^efolje-^^ 
la,lla,21a,31a,41a : ^^}^ 

2,3,12,13,22,23,32,33,42,43,52,71,82,111,121 : CLC 
4,24,55,75,85,114,124 : ^b^}^ 
4a,24a : ^^}«-^ * 
14,34,44,56,76,86,115,125 : ^^^^ 
14a,24a : * 

15,23a,36a,36b,46a,46b,57a,57b,73,77,84a,87,116a,116b,126a,126b : CLC 
15a : CLC ^sl^B]^ ^ 
25,35,45,53,72,83,112,122 : i3fl^7l^ 

26.37.47.58.78.88.117.127 : 
27,46c,126c : S^-j^B] 

28.38.48.59.79.89.118.128 : ^^7]* 
29,39,49,54,60,74,80,84,90,113,119,123,129 : X/4* 
30,40,50,61,81,91,120,130 : 

T — 
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